(3) Actuators: 

An actuator is a device that actuates or moves something. An actuator uses 
energy to provide motion. 

Actuator also can be defined as a hardware devices that convert a controller 
command signal into a change in a physical parameter. 

Actuators Examples: 

s Electric drive (motor) 

S Hydraulic drive 
s Pneumatic drive 
S Light bulb or LED 
s Heater 
s Cooling Unit 
S Pump 
s Valve 


Electric drive actuators: 

An electric actuator is powered by a motor that converts electrical energy 
into mechanical torque. The electrical energy is used to actuate equipment 
such as multi-turn valves. It is one of the cleanest and most readily available 
forms of actuator because it does not directly involve oil or other fossil fuels. 




Hydraulic drive actuators: 

A hydraulic actuator consists of cylinder or fluid motor that uses hydraulic 
power to facilitate mechanical operation. The mechanical motion gives an 
output in terms of linear, rotatory or oscillatory motion. As liquids are nearly 
impossible to compress, a hydraulic actuator can exert a large force. The 
drawback of this approach is its limited acceleration. 

The hydraulic cylinder consists of a hollow cylindrical tube along which a 
piston can slide. The term single acting is used when the fluid pressure is 
applied to just one side of the piston. The piston can move in only one 
direction, a spring being frequently used to give the piston a return stroke. The 
term double acting is used when pressure is applied on each side of the piston; 
any difference in pressure between the two sides of the piston moves the 
piston to one side or the other. 



Pneumatic drive actuators: 


A pneumatic actuator converts energy formed by vacuum or compressed air at 
high pressure into either linear or rotary motion. Pneumatic energy is 
desirable for main engine controls because it can quickly respond in starting 
and stopping as the power source does not need to be stored in reserve for 
operation. 

Pneumatic actuators enable considerable forces to be produced from 
relatively small pressure changes. These forces are often used with valves to 
move diaphragms to affect the flow of liquid through the valve. 



Electric heating is a process in which electrical energy is converted to heat. 
Common applications include space heating, cooking, water heating and 
industrial processes. An electric heater is an electrical device that converts 
electric current to heat. The heating element inside every electric heater is an 
electrical resistor, and works on the principle of Joule heating: an electric 
current passing through a resistor will convert that electrical energy into heat 
energy. Most modern electric heating devices use nichrome wire as the active 
element; the heating element, depicted on the right, uses nichrome wire 
supported by ceramic insulators. 
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Cooling unit: 

When the ambient air temperature drops to a set temperature, a modulating 
valve allows all or part of the chilled water to by-pass an existing chiller and 
run through the free cooling system, which uses less power and uses the lower 
ambient air temperature to cool the water in the system. 

This can be achieved by installing an air blast cooler with any existing chiller 
or on its own. 



Pump: 

A pump is a device that moves fluids (liquids or gases), or sometimes slurries, 
by mechanical action. Pumps can be classified into three major groups 
according to the method they use to move the fluid: direct lift, displacement, 
and gravity pumps. 

Pumps operate by some mechanism (typically reciprocating or rotary), and 
consume energy to perform mechanical work by moving the fluid. Pumps 
operate via many energy sources, including manual 
operation, electricity, engines, or wind power, come in many sizes, from 
microscopic for use in medical applications to large industrial pumps. 

Mechanical pumps serve in a wide range of applications such as pumping 
water from wells, aquarium filtering, pond filtering and aeration, in the car 
industry for water-cooling and fuel injection, in the energy 
industry for pumping oil and natural gas or for operating cooling towers. In 
the medical industry, pumps are used for biochemical processes in developing 
and manufacturing medicine, and as artificial replacements for body parts, in 
particular the artificial heart and penile prosthesis. 




Valve: 


A valve is a device that regulates, directs or controls the flow of a fluid (gases, 
liquids, fluidized solids, or slurries) by opening, closing, or partially obstructing 
various passageways. In an open valve, fluid flows in a direction from higher 
pressure to lower pressure. 


The simplest, and very ancient, valve is simply a freely hinged flap which drops 
to obstruct fluid (gas or liquid) flow in one direction, but is pushed open by 
flow in the opposite direction. Modern control valves may 

regulate pressure or flow downstream and operate on 

sophisticated automation systems. 


Valves have many uses, including controlling water for irrigation, industrial 
uses for controlling processes, residential uses such as on / off and pressure 
control to dish and clothes washers and taps in the home. Even aerosols have 
a tiny valve built in. Valves are also used in the military and transport sectors. 


